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Abstract

In noise-induced hearing loss (NIHL), noise exposure damages cochlear sensory hair cells, which lack
the capacity to regenerate. Following noise insult, intense metabolic activity occurs, resulting in a
cochlear free radical imbalance. Oxidative stress and antioxidant enzyme alterations, including
lipoxygenase upregulation, have been linked to chronic inflammation, which contributes to hearing
impairment. We previously proposed Scutellaria baicalensis (SB) extract as an alternative therapeutic
for preventing NIHL and attributed its pharmacological effects to baicalein. Although baicalein was
most effective, its concentration in SB extract is much lower compared to baicalin. In this study, we
performed enzymatic bioconversion using an Sumizyme (SM) enzyme to increase baicalein
concentration in SB extract and consequently improve its therapeutic efficacy. HPLC analysis revealed
that baicalein concentration in SB extract after bioconversion (BSB) was significantly increased.
Moreover, BSB-treated mice exhibited significantly improved auditory function compared with control
mice and tended to have improved auditory function compared with SB-treated mice. We also
demonstrated that BSB effectively stimulates hair cell regeneration compared to SB that did not
achieve the same effect in a zebrafish model. Finally, when compared the abilities of SB and BSB to
inhibit lipoxygenase (LOX), BSB showed a greater efficacy. Cumulatively, our data suggest that BSB
exhibits improved pharmacological properties for treating NIHL compared with SB.
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